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Abstract

BACKGROUND: Few studies have investigated the effects of dietary approaches to stop
hypertension (DASH) diet on obesity in children. The present study was conducted to examine
adherence to the DASH diet in relation to obesity in children and adolescents, Isfahan, Iran.

METHODS: A cross-sectional study was carried out among 456 children aged 11-18 years who
were selected by random cluster sampling method. Dietary intakes were assessed using a
validated Food Frequency Questionnaire (FFQ). The DASH score was constructed based on food
items emphasized or minimized in the DASH diet. Anthropometric measurements were
conducted based on standard protocols. General and abdominal obesity were defined based on
body mass index > 95t percentiles and waist: height ratio of more than 0.5, respectively.

RESULTS: Higher adherence to DASH diet was inversely associated with general obesity (odds ratior,
vs.T3 3-34, 95% confidence interval 1.28-8.75); however, after controlling for confounding factors, this
association disappeared. Furthermore, higher adherence to DASH diet was negatively associated
with central obesity in children, but the relation was not statistically significant.

CONCLUSION: We concluded that there was an inverse nonsignificant association between
adherence to DASH diet and general obesity indices after adjustment for potential confounders.
Further, well-designed randomized clinical trial studies are suggested to find out the effect of
DASH diet on obesity obviously.
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should become a public health priority.”
Obesity is a complex issue connected with
individual and environmental factors.® Diet is a

Introduction
Obesity is a public health concern affecting all age
groups in the wotld! Childhood obesity has

increased dramatically in 3 past decades in both
developed and developing countries,? and it is
considered as the first nutritional problem in children
and adolescents.? In Iran, as a developing country,
approximately 15.1% and 8.3% of children are
overweight and obese, respectively.* Children who
are overweight and obese are at increased risk for
serious long-term health complications including
metabolic syndrome, insulin resistance, vascular
disease, and various forms of cancer.>® To reduce
financial burden associated with the treatment of
obesity-related  complications, prevention and
treatment of childhood overweight and obesity

major determinant of childhood overweight and
obesity.” Recently, it has been shown that unhealthy
dietary habits such as high intake of sugar-
sweetened beverages and sodium lead to increased
obesity in adolescents.” Evidence shows that dietary
patterns in comparison to food and nutrients are
stronger predictors of chronic disease such as
obesity."? Despite the proven effects of diet on
obesity, few studies have examined effects of dietary
patterns on obesity, especially in children.!! One
examination of food-based dietary patterns is
dietary approach to stop hypertension (DASH) diet,
emphasizing on high intake of fruits, vegetables,
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whole grains, nuts and legumes, and low-fat dairy
products!? with protective effects on metabolic
syndrome, cancer and obesity.!?

Most studies assessing the relation between DASH
diet and obesity have been conducted in adults or
populations  with diabetes mellitus, metabolic
syndrome, or cardiovascular diseases (CVDs) with
favorably effects of DASH diet on weight control.!314
Despite the pressing concerns of childhood
overweight and obesity and the relation between
metabolic disorders with obesity in childhood, a
limited number of observational studies have assessed
the impact of following DASH diet on measures of
adiposity in children to date. The present study was
carried out to assess how conformity to DASH diet
was associated with anthropometric measures among
children and adolescents in Isfahan city, Iran.

Materials and Methods

Data for this cross-sectional study were collected
between September 2015 and February 2016 on a
representative sample of students aged 11-18 years
who were selected by random cluster sampling
method. A sample size of 300 was estimated with the
assumption of 80% power and a 0.05 level of
significance. ~ Participants were recruited from
13 schools of 4 different districts of Isfahan city. We
excluded those with a chronic disease that affected
their regimen or weight including diabetes mellitus,
hypertension, hypo- and hyperthyroidism, kidney
diseases, and liver disorders. From 500 healthy
students who participated in the study, after excluding
the missing food frequency questionnaires (FFQs)
based on reported energy intake outside the range of
700-4000 kcal/d, data on a total of 456 children
remained for current analysis. Informed written
consent was obtained from each participant. This
study was approved by the Research and Ethics
Committee of School of Health, Isfahan University of
Medical Sciences (No. 394295).

Dietary intake was evaluated by a self-
administrated 168-item FFQ with assessing the validity
and reliability in previous studies.!> Participants were
asked to report frequency consumption of each food
item during the past year on a daily, weekly, monthly,
or yeatly basis. Portion sizes of consumed foods were
converted to grams using household measure.!® Then,
each food and beverage was coded according to the
prescribed protocol and analyzed for content of
energy and the other nutrients using Nutritionist IV
software (version 3.5.2, N-Squared Computing, Salem,
OR, USA).

The DASH score was constructed based on

food items emphasized or minimized in the DASH
diet, focusing on eight components: high intake of
fruits, vegetables, nuts and legumes, whole grains,
and low-fat dairy products and also low intakes of
sodium, red, and processed meat and sweetened
beverages.!? Participants were classified based on
quintile categories of consuming each mentioned
food items. For fruits, vegetables, nuts and legumes,
low-fat dairy products, and whole grains, those in
the first (lowest) dietary intake quintile were given
the score of 1 and those in the fifth (highest)
quintile were given the score of 5. Other quintiles
(second, third, and fourth) for these dietary intakes
were given the related score (2, 3, and 4, respectively).
For sodium, red, and processed meats and sweetened
beverages, the lowest quintile of intake was given a
score of 5 and the highest quintile was given the score
of 1 with the score of 2, 3, and 4 for those in the
fourth, third, and second quintiles of intake. The
scores were then summed up to construct the overall
adherence to the DASH diet score that ranged from
8 to 40; individuals with the highest DASH score were
more likely to follow DASH diet.

Anthropometric parameters including weight
and height were measured by following standard
protocols. Height and weight were measured with
subjects wearing light clothing and without shoes.
Weight, body mass index (BMI), percent body fat
(PBF), and lean body mass (LBM) were also
measured by body impedance analysis (Omron,
BF511, Kyoto, Japan). Waist circumference was
considered the narrowest level and the hip
circumference was measured at the maximum level
over light clothing using non-stretchable tape,
measurements were recorded to the nearest 0.1 cm.
General and central obesity were defined based on
BMI = 95t percentiles!” and waist: height ratio of
more than 0.5,'8 respectively.

Additional variables including sociodemographic
information of age, sex, parent’s education level,
household income, and medical history were
obtained from a self-administrated questionnaire.
Furthermore, the physical activity of children was
assessed through a 7-day recall questionnaire (PAQ)
with high wvalidity and moderate reliability.!? It
contains 9 items; each scored on a 5-point scale.
Once a value from 1 to 5 was obtained for each of
the 9 items used in the physical activity composite
score, the mean of these nine items results in the
final PAQ activity score. The score of 1 indicates
low physical activity; the score of 2-4 indicates
moderate physical activity, whereas the score of
5 indicates high physical activity.
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Participants were categorized based on tertiles of
DASH dietary pattern scores. To compare general
characteristics across tertiles, we used one-way
analysis of variance for continuous variables and
chi-square test for categorical variables. Dietary
intakes (age and energy-adjusted) were compared
using analysis of covariance. Association between
tertiles of DASH score and obesity indices was
evaluated using a multiple logistic regression
controlling for age (years) and sex in model I;
physical activity (low, moderate, and high) in model
1I; energy intake (kcal) in model I1I; and additionally
for dietary intakes of sweets, refined grains, white
meat, high-fat dairy products, oils, and eggs in
model IV. In all multiple models, the highest tertile
of DASH score was considered as the reference. All
analyses were done with the SPSS Software
(version 21, IBM Corporation, Armonk, NY, USA)
and P < 0.050 was considered statistically significant.

Results

Baseline characteristics of study participants across
tertiles of DASH scores are presented in table 1. A
total of 456 children completed the study with mean
t+ standard deviation age of 14 * 2.09 years and
approximately 267 (59%) were gitls. In total, 41
(9.0%) of children were obese, 22 (4.8%) boys and
19 (4.2%) girls. Furthermore, 39 (8.6%) were
classified as central obese, 19 (4.2%) boys and
20 (44%) girls. As it is shown, significant
differences were found in terms of all presented
variables across tertiles of DASH score except for

age and weight. Most participants had moderate
physical activity level and there was no body with
high physical activity level in our sample (Table 1).

Adherence to the DASH diet was significantly
associated with greater intakes of fruits, vegetables, low-
fat dairy, whole grains, and nuts and legumes (all P <
0.001). Individuals in the third tertile of DASH score
had significantly lower intakes of sugar-sweetened
beverages, red meat (P < 0.001), and refined grains
(P < 0.001) compared with those in the first tertile.
There was no significant association between adherence
to the DASH diet and total energy, fat and oils intakes.
Individuals in the last tertile of DASH diet score had
significantly higher intakes of Ca, Mg, K, folate and total
dietary fiber (all P < 0.001), and lower intake of Na
(P = 0.001), mono-unsaturated fatty acid (MUFA)
(P = 0.004) and polyunsaturated fatty acid (PUFA)
(P = 0.002) compared with those in the first tertile
(Table 2).

Table 3 indicates means of obesity indices across
DASH tertiles among children and adolescents. As
can be seen, there were no significant differences
regarding all the anthropometric measurements
across tertiles of DASH score except for PBF and
LBM in the crude model.

Odds ratios (ORs) for obesity across tertiles of
DASH diet scores are provided in table 4.
Adherence to the DASH diet was associated with
general obesity in the crude model [ORr1 vs. 3. 3.34,
95% confidence interval (CI): 1.28-8.75]. When the
models were further controlled for confounding
variables, the association was positive but no longer

significant (ORr1 vs. 13: 3.30, 95% CI: 0.35-31.21).

Table 1. Baseline characteristics according to tertile of adherence to dietary approach to stop hypertension
(DASH) diet score among children and adolescents aged 11-18 years
Tertile of DASH score

Participant characteristics 2
22-25

Participants (n) 168 137 151
Age (year) 143 +2.0 142+2.1 146 £2.0 0.260
Weight (kg) 54.4+16.2 50.9+ 133 53.5+12.7 0.090
BMI (kg/m?) 21.4+4.8 20.3 £3.7 20.6 +3.6 0.040
Waist circumference (cm) 755+ 115 72.4+9.6 743 +8.8 0.030
Sex [n (%)]

Boy 60 (31.9) 54 (28.7) 75 (39.4) 0.040

Girl 108 (40.4) 83 (31.1) 76 (28.5)
Physical activity” [n (%)]

Total 168 (36.9) 137 (30.1) 150 (33.0) 0.030

Low 73 (45.1) 43 (26.5) 46 (28.4)

Moderate 95 (32.4) 94 (32.1) 104 (35.5)

High None None None

Values are presented as mean + SD and frequency (percentage). = Obtained from ANOVA for continuous variables and > test for
categorical variables. " Physical activity was calculated using PAQ score which score of 1 indicates low physical activity, score of
2-4 indicates moderate physical activity, and score of 5 indicates high physical activity. DASH: Dietary approach to stop
hypertension; BMI: Body mass index; PAQ: Physical activity questionnaire; SD: Standard deviation; ANOVA: Analysis of variance
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Table 2. Dietary intakes according to tertile of adherence to dietary approach to stop hypertension (DASH) diet score
among children and adolescents aged 11-18 years

Tertile of DASH score

Daily intakes 1 3 P
<22 22-25 > 25

Participants (n) 168 137 151

Food groups (g/day)
Fruits 180 +£105 244 + 138 286 + 125 <0.001
Vegetables 176 + 66 208 + 83 253 + 109 < 0.001
Red and processed meat 48 + 25 36 £ 22 3018 < 0.001
Low-fat dairy 254 + 153 320 + 139 377 £ 143 <0.001
Sugar-sweetened beverages 56 + 43 39+42 32 + 36 <0.001
Oils 13+9 13+8 12+7 0.280
Whole grains 14 £21 12 +£16 22 +26 <0.001
Nuts and legumes 3015 37+19 50 + 27 <0.001
Sweets 65+ 31 64 + 28 59 +21 0.110
Refined grains 342 + 138 305 + 97 297 + 109 < 0.001
High-fat dairy 98+ 77 102 + 93 82 + 63 0.060
White meat 16+8 15+8 14+9 0.760
Eggs 19+10 22+13 20+9 0.170

Nutrients
Energy (Kcal) 1684 + 361 1665 + 298 1699 + 242 0.650
Protein (g/day) 56 £ 13 57 £11 60 £ 10 0.020
Total fat (g/day) 53+ 14 52 +13 50 + 10 0.240
Saturated fatty acid (mg/day) 17+5 17+£5 17+4 0.550
Mono-unsaturated fatty acid (mg/day) 14+4 14+4 13+3 0.040
Poly-unsaturated fatty acid (mg/day) 11+3 10+£3 10+3 0.020
Sodium (mg/day) 2872 + 1019 2688 + 1254 2498 + 1185 0.010
Potassium (mg/day) 2199 + 579 2463 + 595 2720 + 562 <0.001
Calcium (mg/day) 793 + 243 887 + 226 950 + 198 <0.001
Magnesium (mg/day) 187 + 43 202 £ 44 220 + 39 < 0.001
Folate (mg/day) 205 + 51 225 + 64 256 + 65 <0.001
Total dietary fiber (g/day) 9+2 11+3 13+3 <0.001

Values are presented as mean + SD. Nutrients and food intakes have been adjusted for age and total energy intake using residual model.
* Obtained from ANCOVA. DASH: Dietary approach to stop hypertension; ANCOVA: Analysis of covariance; SD: Standard deviation

Furthermore, there was direct association obesity but not statistically significant in study
between lower adherence to DASH diet and central participants.

Table 3. Means of obesity indices across tertiles of adherence to dietary approach to stop hypertension (DASH) diet
score among children and adolescents aged 11-18 years

Tertiles of DASH score
Variables 1 2 3

<22 22-25 > 25 3

Waist to hip ratio

Crude” 0.82 £ 0.06 0.81 £ 0.06 0.82 £ 0.05 0.280

Adjusted™ 0.82 £ 0.00 0.81+0.01 0.82 £ 0.00 0.280
Waist to height ratio

Crude 0.48 + 0.06 0.46 + 0.06 0.47 £ 0.06 0.170

Adjusted 0.48 £ 0.00 0.46 + 0.00 0.47 £ 0.01 0.310
Percent of body fat (%)

Crude 26.55 + 10.50 23.63+9.22 23.49 + 9.86 0.010

Adjusted 26.50+0.83 23.60+0.81 23.40+0.81 0.280
Lean body mass (%)

Crude 32.06 £ 5.39 33.87 £ 6.76 34.66 + 7.24 <0.001

Adjusted 32.00 +£ 0.43 33.80 + 0.59 34.60 + 0.60 0.170

" Values are presented as mean + SD and P value obtained from ANOVA in crude model. = Values are presented as mean + SE.
Adjusted for age, sex, physical activity, and energy intake and P value obtained from ANCOVA in adjusted model. DASH: Dietary
approach to stop hypertension; ANOVA: Analysis of variance; ANCOVA: Analysis of covariance; SD: Standard deviation; SE:
Standard error
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Table 4. Odds ratio (OR) confidence interval (95% CI) for association of obesity and adherence to dietary
approach to stop hypertension (DASH)diet score among children and adolescents aged 11-18 years

1

Variables <%

OR (95% CI)

General obesity

Crude 3.34 (1.28-8.75)
Model | 3.76 (1.41-10.06)
Model Il 3.44 (1.15-10.30)
Model 111 2.79 (0.75-10.40)
Model 1V 3.30 (0.35-31.21)

Abdominal obesity

Crude 1.56 (0.92-2.70)
Model | 1.56 (0.92-2.70)
Model 11 1.35 (0.76-2.44)
Model 111 1.43 (0.75-2.78)
Model IV 1.26 (0.64-2.50)

Tertiles of DASH score

2
22-25
OR (95% CI)

1.24 (0.40-3.85)
1.26 (0.40-3.94)
1.02 (0.28-3.70)
0.62 (0.14-2.77)
0.86 (0.11-6.59)

[ N = SN

1.3 (0.78-2.2.17)
1.28 (0.76-2.13)
1.11 (0.64-1.92)
1.35 (0.55-1.92)
0.81 (0.40-1.63) 1

Rl

General obesity and abdominal obesity were defined as BMI > 95™ percentiles and WHtR > 0.5, respectively.
Model I: Adjusted for age and sex. Model II: Also adjusted for physical activity score. Model 111: Additionally
adjusted for energy intake. Model 1V: Additionally adjusted for intakes of refined grains, sweets, white meat, oils,
high-fat dairy and eggs. WHtR: Waist height ratio; BMI: Body mass index; DASH: Dietary approach to stop

hypertension, OR: Odds ratio; Cl: Confidence interval

Discussion

Despite the protective effects of DASH diet on
obesity indices in current study, we failed to find a
statistically ~ significant  association  between
adherence to DASH diet and general/abdominal
obesity. To our knowledge, this is one of the first
observational studies investigating the association
between adherence to DASH diet and general and
abdominal obesity in Iranian children.

Although there are few observational studies
that have directly assessed the association between
adherence to the DASH diet and obesity, especially
in children, there are several reports addressing the
linkage between DASH diet and obesity. In two
studies conducted by Azadbakht et al, in two
study!3!4 protective effects of DASH diet on central
and general obesity were observed in patients with
metabolic syndrome and diabetics. Furthermore, a
greater adherence to the DASH diet was associated
with lower mean values of waist-to-hip ratio and
BMI among women in Folsom et al. study?’ as well
as the protective effects of DASH diet on general
obesity on female nurses in another study.?! The
favorable effects of DASH diet on children
abdominal obesity were observed in Asghari et al.
study.?? Furthermore, a study of Canadian children
has shown that a higher DASH adherence is
associated with lower abdominal obesity.> However,
in two studies assessing the role of adherence to the
DASH diet on adiposity in a sample of youth with

diabetes,2324 no association was found between
adherence to the DASH diet and measures of
adiposity. Furthermore, a cross-sectional study? of
Korean preschool children found that a DASH-
style diet was not associated with measured weight
status. Different findings might be explained by the
different definition of the DASH diet among
studies, sample size, validity of the dietary
assessment  tools, and study  population.
Furthermore, we adjusted other dietary factors
which were not included in DASH score, and it can
effect on study results.

The biological mechanisms of DASH diet on
obesity are not fully established yet. The high
amounts of fiber, dairy, and Ca of DASH diet are
inversely related to obesity.227 DASH diet
stimulates satiety as a low-glycemic index and low-
energy density diet.8 Furthermore, the influence of
fiber intake on insulin and incretin hormones
secretion, such as glucagon-like peptide-1, can
reduce fat storage.?? Furthermore, the lack of
relation between adherence to DASH diet and
general obesity after adjustment for energy intake in
this study, indicates DASH dietary pattern depends
on energy intake reduction to exert protective
effects on obesity management.

Despite some strengths of our study including a
large sample size and school-based population,
there are some limitations which should be noted.
Due to the cross-sectional study design, a causal
relationship cannot be inferred. There are some
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misclassifications of biases because of an FFQ
usage to assess the dietary intakes. In addition, since
the study was only conducted in Isfahan, it is
difficult to generalize the results of the study to the
whole populations of adolescents in Iran.

Conclusion

We concluded that adherence to DASH diet had an
inverse association with general obesity, but not
abdominal obesity which was attenuated after
adjustment for potential confounders. Overall,
protective effects of DASH diet are visible and it
can be suggested as a healthy diet to weight
management. Further well-designed randomized

clinical trials are needed to discover the effect of
DASH diet on obesity.

Acknowledgments

This study was supported by Isfahan University of
medical sciences and Isfahan cardiovascular
research institute, Isfahan, Iran.

Conflict of Interests

Authors have no conflict of interests.

References

1. Salehi-Abargouei A, Akbari F, Bellissimo N,
Azadbakht L. Dietary diversity score and obesity:
A systematic review and meta-analysis of
observational studies. Eur J Clin Nutr 2016; 70(1):
1-9.

2. Najafipour H, Yousefzadeh G, Forood A,
Karamouzian M, Shadkam M, Mirzazadeh A.
Overweight and obesity prevalence and its
predictors in a general population: A community-
based study in Kerman, Iran (Kerman coronary
artery diseases risk factors studies). ARYA
Atheroscler 2016; 12(1): 18-27.

3. Malekzadeh R, Mohamadnejad M, Merat S,
Pourshams A, Etemadi A. Obesity pandemic: an
Iranian perspective. Arch Iranian Med 2005; 8(1):
1-7.

4. Azadbakht L, Akbari F, Esmaillzadeh A. Diet quality
among Iranian adolescents needs improvement.
Public Health Nutr 2015; 18(4): 615-21.

5. Hajna S, Liu J, LeBlanc PJ, Faught BE, Merchant
AT, Cairney J, et al. Association between body
composition and conformity to the
recommendations of Canada's Food Guide and the
Dietary Approaches to Stop Hypertension (DASH)
diet in peri-adolescence. Public Health Nutr 2012;
15(10): 1890-6.

6. Hashemipour M, Soghrati M, Malekahmadi M,
Soghrati M, Mirmoghtadaei P, Poursafa P, et al.

Association of anthropometric indexes and
cardiometabolic risk factors among obese children.
ARY A Atheroscler 2009; 5(1): 39-48.

7. McKinnon RA, Orleans CT, Kumanyika SK, Haire-
Joshu D, Krebs-Smith SM, Finkelstein EA, et al.
Considerations for an obesity policy research
agenda. Am J Prev Med 2009; 36(4): 351-7.

8. Perry CP, Keane E, Layte R, Fitzgerald AP, Perry
IJ, Harrington JM. The use of a dietary quality
score as a predictor of childhood overweight and
obesity. BMC Public Health 2015; 15: 581.

9. Woodruff SJ, Fryer K, Campbell T, Cole M.
Associations among  blood  pressure, salt
consumption and body weight status of students
from south-western Ontario. Public Health Nutr
2014; 17(5): 1114-9.

10.Fung TT, Chiuve SE, McCullough ML, Rexrode
KM, Logroscino G, Hu FB. Adherence to a DASH-
style diet and risk of coronary heart disease and
stroke in women. Arch Intern Med 2008; 168(7):
713-20.

11.Berz JP, Singer MR, Guo X, Daniels SR, Moore
LL. Use of a DASH food group score to predict
excess weight gain in adolescent girls in the
National Growth and Health Study. Arch Pediatr
Adolesc Med 2011; 165(6): 540-6.

12.Sacks FM, Appel LJ, Moore TJ, Obarzanek E,
Vollmer WM, Svetkey LP, et al. A dietary
approach to prevent hypertension: a review of the
Dietary Approaches to Stop Hypertension (DASH)
Study. Clin Cardiol 1999; 22(7 Suppl): 1116-10.

13. Azadbakht L, Fard NR, Karimi M, Baghaei MH,
Surkan PJ, Rahimi M, et al. Effects of the Dietary
Approaches to Stop Hypertension (DASH) eating
plan on cardiovascular risks among type 2 diabetic
patients: a randomized crossover clinical trial.
Diabetes Care 2011; 34(1): 55-7.

14. Azadbakht L, Mirmiran P, Esmaillzadeh A, Azizi
T, Azizi F. Beneficial effects of a dietary
approaches to stop hypertension eating plan on
features of the metabolic syndrome. Diabetes Care
2005; 28(12): 2823-31.

15. Kelishadi R, Majdzadeh R, Motlagh ME, Heshmat
R, Aminaee T, Ardalan G, et al. Development and
evaluation of a questionnaire for assessment of
determinants of weight disorders among children
and adolescents: The Caspian-1V Study. Int J Prev
Med 2012; 3(10): 699-705.

16. Ghaffarpour M, Houshiar-Rad A, Kianfar H. The
manual for household measures, cooking yields
factors and edible portion of foods. Tehran, Iran:
Nashre Olume Keshavarzy p. 213; 1999.

17.0gden CL, Kuczmarski RJ, Flegal KM, Mei Z,
Guo S, Wei R, et al. Centers for disease control and
prevention 2000 growth charts for the united states:
Improvements to the 1977 national center for health
statistics version. Pediatrics 2002; 109(1): 45-60.

12 ARYA Atheroscler 2017; Volume 13; Issue 1

www.mui.ac.ir

15 Jan



Golpour-Hamedani, ez a/.

18.Esmaili H, Bahreynian M, Qorbani M, Motlagh
ME, Ardalan G, Heshmat R, et al. Prevalence of
general and abdominal obesity in a nationally
representative sample of Iranian children and
adolescents: The CASPIAN-IV study. Iran J Pediatr
2015; 25(3): e401.

19. National Health Service. Measuring diet and
physical  activity in  weight management
interventions. London, UK: National Obesity
Observatory; 2011.

20.Folsom AR, Parker ED, Harnack LJ. Degree of
concordance with DASH diet guidelines and
incidence of hypertension and fatal cardiovascular
disease. Am J Hypertens 2007; 20(3): 225-32.

21.Barak F, Falahi E, Keshteli AH, Yazdannik A,
Esmaillzadeh A. Adherence to the Dietary
Approaches to Stop Hypertension (DASH) diet in
relation to obesity among Iranian female nurses.
Public Health Nutr 2015; 18(4): 705-12.

22. Asghari G, Yuzbashian E, Mirmiran P, Hooshmand
F, Najafi R, Azizi F. Dietary approaches to stop
hypertension (dash) dietary pattern is associated with
reduced incidence of metabolic syndrome in children
and adolescents. J Pediatr 2016; 174: 178-84.

23.Gunther AL, Liese AD, Bell RA, Dabelea D,
Lawrence JM, Rodriguez BL, et al. Association
between the dietary approaches to hypertension diet
and hypertension in youth with diabetes mellitus.
Hypertension 2009; 53(1): 6-12.

24.Liese AD, Bortsov A, Gunther AL, Dabelea D,
Reynolds K, Standiford DA, et al. Association of
DASH diet with cardiovascular risk factors in youth
with diabetes mellitus: the SEARCH for Diabetes

in Youth study. Circulation 2011; 123(13): 1410-7.

25.Shin KO, Oh SY, Park HS. Empirically derived
major dietary patterns and their associations with
overweight in Korean preschool children. Br J Nutr
2007; 98(2): 416-21.

26. Azadbakht L, Mirmiran P, Esmaillzadeh A, Azizi F.
Dairy consumption is inversely associated with the
prevalence of the metabolic syndrome in Tehranian
adults. Am J Clin Nutr 2005; 82(3): 523-30.

27. Lindstrom J, Peltonen M, Eriksson JG, Louheranta
A, Fogelholm M, Uusitupa M, et al. High-fibre, low-
fat diet predicts long-term weight loss and decreased
type 2 diabetes risk: the Finnish Diabetes Prevention
Study. Diabetologia 2006; 49(5): 912-20.

28. Schwingshackl L, Hoffmann G. Long-term effects
of low glycemic index/load vs. high glycemic
index/load diets on parameters of obesity and
obesity-associated risks: a systematic review and
meta-analysis. Nutr Metab Cardiovasc Dis 2013;
23(8): 699-706.

29. McKeown NM, Yoshida M, Shea MK, Jacques PF,
Lichtenstein AH, Rogers G, et al. Whole-grain
intake and cereal fiber are associated with lower
abdominal adiposity in older adults. J Nutr 2009;
139(10): 1950-5.

How to cite this article: Golpour-Hamedani S,
Mohammadifard N, Khosravi A, Feizi A, Safavi SM.
Dietary approaches to stop hypertension diet and
obesity: A cross-sectional study of Iranian children
and adolescents. ARYA Atheroscler 2017; 13(1): 7-13.

www.mui.ac.ir

ARYA Atheroscler 2017; Volume 13; Issue 1 13

15 Jan



